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INTERSPECIFIC INTERACTIONS WITH FORAGING
RED-COCKADEDWOODPECKERSIN SOUTH-CENTRALFLORIDA

REEDBOWMAN,'5 DAVID L. LEONARD,JR.,' ^ LESLIE K. BACKUS,' ^ AND
ALLISON R. MAINS'^

ABSTRACT.—Inter.specific competition for Red-cockaded Woodpecker (Picoicles borealis) cavities has been

well documented and may be one factor contributing to the species’ decline. Other forms of interspecific inter-

actions have rarely been documented over most of the species’ range and have received little attention. During

806 hours of Red-cockaded Woodpecker foraging observations in south-central Florida we documented 306

interspecific interactions with 19 species. Weobserved fewer non-foraging interactions (98) than foraging inter-

actions (208). Red-cockaded Woodpeckers lost 70 (71%) of the non-foraging interactions and 177 (85%) of the

foraging interactions. Most non-foraging interactions (64%) were with non-woodpecker species, several of which

frequently and consistently dominated Red-cockaded Woodpeckers. Together, Eastern Kingbirds (Tyrannus tyr-

annies), Great Crested Flycatchers (Myiarclnis crinitus). Eastern Bluebirds (Sialia sialis), and Pine Warblers

(Dendroica pinus) won 45 of their 48 (94%) non-foraging interactions with Red-cockaded Woodpeckers. Most

foraging interactions (97%) were with other woodpecker species. Red-bellied Woodpeckers (Melanerpes caro-

linits) were involved in 172 (85%) of these interactions, of which they won 168 (98%). Wefound no relationship

between the rate of interactions and the habitats or the local landscape in which these interactions occuiTed.

Red-cockaded Woodpeckers did not appear to move to different and possibly less productive foraging sites after

being usurped. In south-central Florida, where hardwood basal areas are relatively low in Red-cockaded Wood-

pecker habitat, the foraging niche of these two species

range. Received 20 July 1998, accepted 5 Feb. 1999.

The Red-cockaded Woodpecker (Picoides

borealis) is a cooperative breeder restricted to

the old growth pine forests of the southeastern

United States (Jackson 1971). Despite nearly

30 years of Federal protection, Red-cockaded

Woodpecker populations have continued to

decline (James 1991). Habitat loss and frag-

mentation have ultimately been responsible

for the species’ decline (Lennartz et al. 1983,

Conner and Rudolph 1991). Interspecific com-

petition for Red-cockaded Woodpecker nest

and roost cavities has been well documented

(Jackson 1978, Harlow and Lennartz 1983,

Kappes and Harris 1995) and may be one

proximate factor contributing to the species’

decline (U.S. Fish and Wildlife Service 1985).

Interspecific interactions, other than those

involving cavities, have rarely been reported

over most of the Red-cockaded Woodpecker’s
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may overlap to a greater extent than elsewhere in then-

range (Morse 1970, Nesbitt et al. 1978).

Hooper and Lennartz (1981) observed forag-

ing Red-cockaded Woodpeckers from May to

March in South Carolina and documented 21

interspecific interactions between Red-cock-

aded Woodpeckers and one of four wood-

pecker species or the Brown-headed Nuthatch

{Sitta pusilla). Only three interactions were re-

lated to foraging. Ligon (1970) reported six

interactions between Red-cockaded Wood-
peckers and Downy {Picoides pubescens) and

Hairy woodpeckers {P. villosus) during 240

hours of observations from May to December

in north-central Florida. In contrast, Nesbitt

and coworkers (1981) documented 149 inter-

specific interactions between Red-cockaded

Woodpeckers and five woodpecker species

during 221 hours of observations from July to

October in southwestern Florida. Most inter-

actions involved Red-bellied Woodpeckers

{Melanerpes carolinus) that often usurped

Red-cockaded Woodpeckers from foraging

sites. These interactions may have reduced the

caloric intake of foraging Red-cockaded

Woodpeckers (Nesbitt et al. 1981).

Geographic variation in interactions be-

tween species is common (Travis 1996). Ex-

plaining this variation may lead to a better un-

derstanding of geographical differences in be-
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havior, demography, and habitat selection of

potentially interacting species. In this paper

we report on interspecific interactions with

Red-cockaded Woodpeckers in a small popu-

lation in south-central Florida.

METHODS
The Avon Park Air Force Range (APR) i.s a 42,900

ha, multiple-use, active military training installation in

Polk and Highlands counties, Florida. Dominant native

pine communities consist of longleaf (Finns paliistris)

and south Florida slash pine (P. elliotlii var. densa)

and approximately 9,000 ha planted in north Florida

slash pine (P. elliottii var. elliottii). The pine habitats

are interspersed with other communities typical of this

region such as oak scrub and fresh water marshes. The
natural pine habitats support the characteristic bird

community for this region (Engstrom 1993), including

21 groups of Red-cockaded Woodpeckers.

To determine the foraging preferences of Red-cock-

aded Woodpeckers at Avon Park AFR, we observed

individuals from 12 groups once a month from April

1995 to March 1996. Red-cockaded Woodpeckers
were observed from dawn to dusk whenever possible;

observations that ended prior to 13:00 EST were re-

peated. During a foraging observation period, we re-

corded the location of the focal individual, its foraging

maneuver, and substrate use at 10 minute intervals.

Locations were entered into a Geographical Informa-

tion System (ArcView GIS Version 3.0). We deter-

mined home range boundaries and overlaid these

boundaries with existing habitat type coverages. From
these maps, we calculated the area of each habitat type

(13 categories) in each home range and linked indi-

vidual foraging locations to specific habitat types.

These habitat types included pine flatwoods, scrubby

flatwoods, oak scrub, sand pine scrub, pine plantation,

mixed natural pine and plantation, pine swamp, oak

hammock, hardwood forests, cypress, marsh, lake, and

human disturbed.

During a subset (806 hours) of the total observation

time (1168 hours), we documented all interspecific in-

teractions. We recorded the species, sex (if determin-

able), type of aggression (aerial chase, tree chase,

lunge, usurp, etc.), and the outcome (winner/loser). In-

dividuals that retreated without retaliation were clas-

sified as losing. We categorized interactions as forag-

ing or non-foraging interactions. Interactions where the

winner examined, or foraged at, the usurped site were

categorized as foraging related. All other interactions

were categorized as non-foraging. Monthly observa-

tion periods varied as did the number of individuals in

each group. To avoid observation time and group size

biases, we used only those interactions that involved

the breeding pair in each cluster and converted those

interactions to a rate per hour for all analyses. Weu.sed

the number of interactions between all individuals to

describe the species involved in interspecific interac-

tions with Red-cockaded Woodpeckers, and the num-
ber, type and outcome of those interactions.

Because most interactions were instantaneous or no
longer than 15-60 s (aerial cha.ses), we assumed inter-

actions between the same individuals were indepen-

dent if they occuired more than 1 5 min apart. For in-

teractions that occuiTed less than 15 min apart, we ex-

cluded all but the first interaction as long as the type

of interaction (foraging or non-foraging) and habitat

were the same. When the type of interaction or habitat

differed, we excluded all the interactions, since they

could not be aggregated into a single type of interac-

tion. However, if we suspected two different individ-

uals of the other species (e.g., one male and one fe-

male) were involved in sequential interactions less

than 15 min apart then both observations were consid-

ered independent.

To examine whether the frequency of interspecific

interactions was habitat specific, we compared the fre-

quency of interactions per habitat type to the expected

frequency based on the proportion of time Red-cock-

aded Woodpeckers foraged in each habitat type. To
determine if the frequency of interspecific interactions

was related to the local landscape, we compared the

frequency of interactions per group to the mean basal

area of pines and hardwoods in each Red-cockaded

Woodpecker’s home range. Given the frequency of for-

aging interactions between Red-cockaded and Red-bel-

lied woodpeckers, we repeated the above analyses for

those interactions.

To determine whether usurpations had a measurable

effect on Red-cockaded Woodpecker foraging patterns

we performed two analyses. First, we compared the

habitats used by Red-cockaded Woodpeckers before

and after interactions with Red-bellied Woodpeckers

to determine whether the former moved to a different

and potentially less productive habitat after an inter-

action. Second, we compared foraging tree character-

istics [dbh (diameter at breast height) and height] and

Red-cockaded Woodpecker foraging height before and

after usurpations by Red-bellied Woodpeckers to de-

termine whether they moved to different micro-sites

after interactions. Male and female Red-cockaded

Woodpeckers forage at different locations (Ligon

1970), therefore we analyzed each sex separately. All

statistical tests were nonparametric and were per-

formed in the Microsoft Windows 95 operating system

using SPSS (version 8.0).

RESULTS

Weobserved 306 independent interspecific

interactions between 45 color-banded Red-

cockaded Woodpeckers and 19 other bird spe-

cies (Table 1 ). Interactions involved 26 breed-

ing adult Red-cockaded Woodpeckers (13 <3,

13 $), 10 hatch-year birds (6 d, 4 9), 6 older

helpers (all c3), and 2 floaters (both 6 ). Of the

306 interactions observed, 203 occurred with

the breeding Red-cockaded Woodpeckers, 50

with hatch-year birds, 16 with older helpers,

and 6 with floaters. Red-cockaded Woodpeck-
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TABLE 1. Species observed interacting with Red-cockaded Woodpeckers, the outcome (loser or winner),

and the type (foraging or non-foraging) of interaction during 806 hours of foraging observations at the Avon
Park Air Force Range, 1995-1996.

Red-cockaded Woodpecker
Loser

Red-cockaded Woodpecker
Winner

Species Foraging Non-foraging Foraging Non-foraging

Red-shouldered Hawk 1 1

Red-bellied Woodpecker 168 6 4 8

Red-headed Woodpecker — 3 — —
Northern Flicker 1

—
1 2

Yellow-bellied Sapsucker — — — 2

Downy Woodpecker 2 — 23 11

Hairy Woodpecker 3 — — 3

Eastern Kingbird 1 14 — —
Great Crested Flycatcher —

1

1

— —
Florida Scrub-Jay —

1
— —

Blue Jay 2 — — —
Brown-headed Nuthatch —

1 1
—

Eastern Bluebird — 8 —
1

Loggerhead Shrike — 3 — —
Northern Mockingbird — 3 — —
Pine Warbler — 12 2 —
Eastern Towhee — 2 — —
Red-winged Blackbird — 4 — —
Summer Tanager —

1
— —

Total # of Interactions 177 70 31 28

Total # of Species 6 14 5 7

ers lost 247 (81%) interactions to 18 species

and won 59 (19%) interactions with 9 species

(Table 1). Windoss ratios for Red-cockaded

Woodpeckers did not differ between life his-

tory stage (x^ = 1.23, df = 3, P > 0.05) or

sex (x^ = 1.49, df = 1, P > 0.05).

Interactions between Red-cockaded Wood-

peckers and other woodpecker species were

most frequent, accounting for 237 (77%) of

all interactions. Excluding species with fewer

than five observed interactions, five species

won more than 85% of their interactions with

Red-cockaded Woodpeckers [Eastern King-

bird (Tyrannus tyrannus), 100%; Great Crest-

ed Flycatcher {Myiarchus crinitus), 100%;

Red-bellied Woodpecker, 94%; Eastern Blue-

bird {Sicilia sialis), 89%; and Pine Warbler

(Dendroica pinus), 86%; Table 1]. The

Downy Woodpecker was the only species

Red-cockaded Woodpeckers consistently

dominated (34 of 36 encounters).

The rate of interspecific interactions with

breeding Red-cockaded Woodpeckers was

greatest in June and July. Although interac-

tions varied between months from 0.10 (±

0.03 SE) to 0.40 (± 0.31) interactions per

hour (Fig. la), these differences were not sig-

nificant (Kruskal-Wallis One Way ANOVA:
X“ = 16.7, df = 11, P > 0.05).

Non-foraging interactions. —Red-cockaded

Woodpeckers had 98 non-foraging interac-

tions with 18 species; however, they had only

non-foraging interactions with 12 of those

species (Table 1). Interactions with Red-head-

ed Woodpeckers {Melanerpes erythocephal-

us). Eastern Kingbirds, Great Crested Fly-

catchers, Northern Mockingbirds {Mirnus po-

lyglottos), and Pine Warblers often involved

aerial chases that lasted from 15-60 s. Few of

these interactions were initiated by Red-cock-

aded Woodpeckers. However, in one instance

a group of Red-cockaded Woodpeckers
mobbed and successfully evicted a Red-shoul-

dered Hawk {Buteo lineatus). Of the 98 inter-

actions, Red-cockaded Woodpeckers won 28

and lost 70.

Non-foraging interactions were most fre-

quent during June and July (Fig. lb) and

monthly differences were statistically different

(Kruskal-Wallis One Way ANOVA: x^
~

23.9, df = 11, P = 0.013).

Foraging interactions. —Red-cockaded
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Month Month

FIG. 1. Interspecific interactions (T ± 1 SE for each month) observed per hour with breeding adult Red-
cockaded Woodpeckers at Avon Park Air Force Range, in south-central Florida, 1995-1996; (a) all interactions,

(b) non-foraging interactions, (c) foraging interactions, and (d) all interactions with Red-bellied Woodpeckers.

Woodpeckers had 208 foraging interactions

with eight species. With six of these species

they had both foraging and non-foraging in-

teractions, but foraging interactions were
more frequent than non-foraging interactions

(Table 1 ). Most foraging interactions were be-

tween Red-cockaded Woodpeckers and other

woodpeckers (202 of 208, 97%), but interac-

tions with Blue Jays (Cyanocitta cristata).

Eastern Kingbirds, Brown-headed Nuthatches,

and Pine Warblers also were observed. Red-
cockaded Woodpeckers lost most (177 of 208,

85.1%) foraging interactions; however, 74%
of the 31 interactions they won were with

Downy Woodpeckers. Red-cockaded Wood-
peckers lost a greater percentage of foraging

interactions (85.1%) than they did non-forag-

ing interactions (71.4%; = 7.14, df = 1, P
= 0.008). None of the foraging interactions

were initiated by Red-cockaded Woodpeckers,

except for those with Downy Woodpeckers.

Downy Woodpeckers frequently foraged near

Red-cockaded Woodpeckers and often were

aggressively chased and their foraging loca-

tions usurped. The rate of foraging interac-

tions with breeding Red-cockaded Woodpeck-

ers did not vary monthly (Kruskal-Wallis One
Way ANOVA: x" = 14.2, df = 1 1, P = 0.22;

Fig. Ic).

Red-bellied Woodpeckers . —Most interspe-

cific interactions occurred between Red-cock-

aded and Red-bellied woodpeckers (186 of

306, 61%). Of the 186 interactions between

Red-cockaded and Red-bellied woodpeckers,

the latter won 174 (94%). Red-bellied Wood-
peckers successfully usurped foraging Red-

cockaded Woodpeckers in all but 4 of 168 for-

aging interactions. Red-bellied Woodpeckers

frequently foraged within sight of Red-cock-

aded Woodpeckers but usurped them only af-

ter the Red-cockaded Woodpecker had found

food. We also observed Red-bellied Wood-
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TABLE 2. Variation in habitat characteristics and the rate (x ± 1 SE) of all interspecific interactions (per

hour of observation), foraging and non-foraging interactions, and interactions with Red-bellied Woodpeckers,

with breeding Red-cockaded Woodpeckers from different groups at the Avon Park Air Eorce Range, 1995-1996.

Hardwood

RCWgroup
Pine basal area

(m-/ha)

basal area

( m-/ha) All interactions

Foraging
interactions

Non-foraging
interactions

Red-bellied Woodpecker
interactions

1 8.13 0.0 0.16 -h 0.09 0.11 4- 0.07 0.05 ± 0.04 0.10 4- 0.06

2 12.44 0.0 0.19 -h 0.05 0.15 4- 0.05 0.04 ± 0.04 0.11 4- 0.04

3 8.97 0.0 0.20 -F 0.06 0.17 4- 0.01 0.04 ± 0.02 0.14 4- 0.06

5 6.6 0.28 0.20 4- 0.06 0.15 4- 0.01 0.06 ± 0.03 0.14 4- 0.06

7 7.49 0.07 0.10 4- 0.05 0.06 4- 0.03 0.04 ± 0.04 0.04 4- 0.02

8 9.28 0.04 0.10 4- 0.06 0.04 4- 0.02 0.06 ± 0.06 0.04 4- 0.02

15 1 1.34 0.03 0.42 4- 0.09 0.27 4- 0.09 0.15 ± 0.05 0.22 4- 0.09

19 9.18 0.46 0.22 4- 0.07 0.18 4- 0.07 0.04 ± 0.02 0.15 4- 0.05

21 10.25 0.44 0.17 4- 0.11 0.11 4- 0.07 0.05 ± 0.04 0.11 4- 0.07

23 6.55 0.01 0.42 4- 0.15 0.34 4- 0.13 0.08 ± 0.03 0.35 4- 0.14

31 12.15 0.86 0.22 4- 0.09 0.16 4- 0.08 0.07 ± 0.03 0.13 4- 0.07

33 12.33 0.0 0.34 4- 0.09 0.24 4- 0.07 0.09 ± 0.04 0.22 4- 0.02

peckers following Red-cockaded Woodpeck-

ers as they foraged between different pine

stands. Red-cockaded Woodpeckers won only

12 interactions with Red-bellied Woodpeck-

ers: 4 foraging interactions and 10 non-for-

aging interactions.

The rate of interactions between Red-bel-

lied Woodpeckers and breeding Red-cockaded

Woodpeckers varied monthly (Kruskal-Wallis

One Way ANOVA: x' = 19.3, df = 11, P =

0.055; Fig. Id); however, no consistent pattern

was evident. The rate of interactions did not

differ between the breeding and non-breeding

season (Mann-Whitney [/-test: Z = -0.59, P
> 0.05). No sex-related difference existed in

the rate of interactions between Red-cockaded

and Red-bellied woodpeckers (x^ = 5.13, df

= 1, P > 0.05).

Habitat relationships. —Red-cockaded

Woodpeckers foraged predominately (93.8%

of observation time) in pine flatwood, scrubby

flatwood, and pine plantation habitats (Bow-

man et al. 1998, unpubl. data). The frequency

of foraging and non-foraging interactions did

not differ from the relative frequency of hab-

itats used by foraging Red-cockaded Wood-

peckers (x^ — 4.74 and 2.18, df = 4 and 2,

respectively, P > 0.05). Wealso found no sig-

nificant correlations between the rate of inter-

actions and the area of any of the 13 habitat

types in Red-cockaded Woodpecker home

ranges (Pearson correlations: all P > 0.05).

Pine basal area in home ranges varied from

6.6 to 12.4 m^ per ha, and hardwood basal

area varied from 0.0 to 0.44 m^ per ha (Table

2); however, neither the total number of inter-

actions nor foraging or non-foraging interac-

tions were correlated with the basal area of

pines or hardwoods within each home range.

Interactions with Red-bellied Woodpeckers

in different habitat types did not differ from

the relative frequency of habitats used by Red-

cockaded Woodpeckers (x^ = 0.18, df = 3, P
> 0.05). However, the rate of these interac-

tions was positively correlated with the per-

centage of each home range comprised of pine

plantation (Spearman rank correlation: r =

0.62, P < 0.05). No significant correlations

existed between the rate of interactions and

the area of any of the other 12 habitat types

or the pine or hardwood basal area in Red-

cockaded Woodpecker home ranges (Spear-

man rank correlation: all P > 0.05).

Red-cockaded Woodpeckers moved to a

new habitat type following only 5 of 120 (4%)

usurpations by Red-bellied Woodpeckers for

which we had data. No significant difference

existed in the dbh or height of the trees used

by foraging Red-cockaded Woodpeckers

(male or female) before and after usurpation

(Kruskal-Wallis One Way ANOVAs: all P >
0.05), nor did any differences exist in the

height at which Red-cockaded Woodpeckers

(male or female) foraged before and after

usurpation (Kruskal-Wallis One Way ANO-
VAs: all P > 0.05).
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DISCUSSION

Thirty-two percent of interspecific interac-

tions were not related to foraging. Non-for-

aging interactions were highly seasonal, oc-

cuiTing during the breeding season for most

species. Many of these interactions may have

been related to nest and/or fledgling defense

as many occurred near nests or young of the

species interacting with Red-cockaded Wood-
peckers. Although these interactions were sea-

sonal and relatively infrequent in our popu-

lation, other forms of non-foraging interac-

tions (e.g., cavity competition) could play an

important role in the dynamics of Red-cock-

aded Woodpecker populations (Kappes and

Harris 1995).

Most interspecific interactions were related

to foraging and occurred between Red-cock-

aded and Red-bellied woodpeckers. Red-cock-

aded Woodpeckers lost virtually all foraging

interactions with Red-bellied Woodpeckers.

Red-cockaded Woodpeckers interacted fre-

quently with Downy Woodpeckers, winning

most encounters. Therefore, the latter inter-

actions likely had no deleterious impacts on
Red-cockaded Woodpeckers.

Habitat use, foraging behavior, and diet of

Red-cockaded and Red-bellied woodpeckers

appear to be dissimilar. Red-bellied Wood-
peckers use most habitats occurring within

their range (Sprunt 1954, Breitwisch 1977 and

references within) but may prefer hardwood
habitats (Short 1982, Root 1988). In Florida,

their use of tree species for foraging is diverse

and varies by habitat type (Breitwisch 1977).

Red-bellied Woodpeckers spend 20-69% of

their foraging time on dead trees (Williams

1975, Breitwisch 1977, Williams and Batzli

1979). In contrast, Red-cockaded Woodpeck-
ers forage almost exclusively on living pines

(Hooper and Lennartz 1981 ) in relatively open

pine forests.

In south Florida pine habitat, Breitwisch

(1977) observed foraging Red-bellied Wood-
peckers gleaning and probing (80%) but rarely

excavating (10%). At Avon Park AFR, for-

aging Red-cockaded Woodpeckers used sur-

face probes (54%) most frequently, excavated

frequently (40%), and rarely gleaned (4%;

Bowman et al.l998, unpubl. data).

Little dietary overlap appears to exist be-

tween Red-cockaded and Red-bellied wood-

peckers (Beal 191 1). Red-bellied Woodpecker
stomachs (n — 271) contained 3 1 % animal

matter, of which 6% was ants; Red-cockaded
Woodpecker stomachs (n = 76) contained

81% animal matter, of which 56% was ants.

Both species consumed a similar percentage

of beetles (~10%); however, little overlap ex-

isted in the remaining fraction of animal mat-

ter.

Niche overlap between these two species

appears to be low, even in south Florida, yet

interactions between Red-bellied and Red-

cockaded woodpeckers appear to be higher

here than elsewhere in their ranges. It is pos-

sible that these interactions are simply over-

looked elsewhere, especially if they are more
frequent outside of the breeding season. If so,

and these interactions have deleterious im-

pacts on Red-cockaded Woodpeckers, then

they should be examined more closely else-

where. However, geographical variation in in-

terspecific competition may be real and be

caused by variation in population densities of

the species (Thompson 1988), indirect effects

as species assemblages change, the productiv-

ity or vegetation composition of habitats

(Travis 1 996) or some interaction of these fac-

tors.

Data on the density of Red-bellied Wood-
peckers across their range are not available; in

general they appear as abundant in Florida as

elsewhere in the southeastern coastal plain

(Bock and Lepthien 1975, Root 1988, Price et

al. 1995). At Avon Park AFR, the density of

Red-cockaded Woodpeckers is low compared

to populations outside of peninsular Florida

(Bowman et al. 1998, unpubl. data). Data on

the regional variation in density of both Red-

cockaded and Red-bellied woodpeckers are

needed to determine whether differences in

density contribute to variations in interspecific

interactions.

Indirect effects related to the presence of

other species may have contributed to the high

rate of observed interactions. At Avon Park

AFR, five species of woodpeckers and the

Brown-headed Nuthatch are sympatric with

Red-cockaded Woodpeckers; however, many

of these species are sympatric in pine habitats

outside of peninsular Florida. The abundance

and diversity of species utilizing similar re-

sources in different habitats may contribute to
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variation in the rate of interspecific interac-

tions.

Differences in pine forests between south-

central Florida and more temperate forests

may have contributed to the relatively high

rates of interactions with Red-bellied Wood-
peckers. In southern Florida, most Red-cock-

aded Woodpeckers occur in mesic and hydric

flatwoods. These habitats have lower hard-

wood basal area than do more temperate pine

communities (Beever and Dryden 1992, pers.

obs.). Elsewhere, Red-bellied Woodpeckers’

preference for hardwoods may minimize their

foraging overlap with Red-cockaded Wood-
peckers, but we know little about habitat-spe-

cific foraging strategies of either species. Al-

though hardwood basal area varied among the

12 Red-cockaded Woodpecker home ranges,

overall, basal area was low and was not cor-

related with the frequency of Red-bellied

Woodpecker interactions.

All Red-cockaded Woodpecker populations

in peninsular Florida support fewer than 50

groups (Cox et al. 1995). In peninsular Flor-

ida, Red-cockaded Woodpeckers have larger

home ranges (Nesbitt et al. 1981; DeLotelle

et al. 1983; Bowmanet al. 1998, unpubl. data)

and produce fewer fledglings (Jansen and Pat-

terson 1983; DeLotelle and Epting 1992;

Bowman et al. 1998, unpubl. data) than other

populations. These characteristics suggest that

these populations may occupy relatively poor

quality habitat; however, few correlations ex-

ist between various measures of Red-cockad-

ed Woodpecker demography and habitat char-

acteristics (Beyer et al. 1996; Bowman et al.

1998, unpubl. data). Although these results do

not suggest a deleterious effect of interspecific

competition, the relatively high rates we doc-

umented bear further investigation, especially

where these interactions have not been re-

ported. Aggressive interaction between spe-

cies is not sufficient to demonstrate competi-

tion, but interspecific competition may con-

tribute to variation in the abundance and re-

productive potential of species. It is possible

that some synergistic interaction of habitat

and community structure, such as competition,

may be related to regional differences in Red-

cockaded Woodpecker demography.
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